Placenta percreta is a potentially life-threatening complication of pregnancy in which the placenta is abnormally invasive and passes through the uterine wall to attach to or penetrate adjacent organs. Its frequency is increasing as the incidence of caesarean section increases'. The incidence of placenta percreta, per 1000 cases of placenta praevia, has risen from two in 1952 to 101 in 1985 2 • 3 • If placenta praevia occurs in a woman who has had one caesarean section the risk of placenta percreta is 24070, rising to 48% in those who have had two or more caesarean sections'.
Gribble suggests that the cervix and uterine post surgical scars lack the layer of decidual tissue which normally inhibits placental invasion. Gribble describes a case in which massive losses at delivery required transfusion of large quantities of blood productss. In a series of cases discussed by Thorp et aI, blood loss ranged from 6.5 to 20 litres 6 • While vaginal delivery of the infant has been achieved in a small number of cases, this is most unusual'·8. On rare occasions the placenta has been left in situ and an elective hysterectomy performed some weeks later 9 • In the past, control of the haemorrhage has been achieved, for example, by direct manual pressure on the abdominal aorta at operation', by transabdominal pressure on the abdominal aorta, by directly clamping the abdominal aorta, by ligating the internal iliac arteries, by not removing the placenta from the uterus at the time of caesarean delivery and then performing ·EA a hysterectomy, and as previously described by leaving the placenta in situ and subsequently performing an elective hysterectomy. The advent of obstetric ultrasound, colour doppler imaging and magnetic resonance imaging has now enabled placenta praevia percreta to be diagnosed antenatally and the extent and location of the placental in~ vasion to be defined 6 • 8 . 1O • 11 • This allows those managing the mother's delivery more opportunity to assemble a team to deal with the problem and increases the possibility that the condition can be managed electively in the majority of cases rather than as an emergency.
The case report which follows demonstrates the efficacy of balloon occlusion of the aorta in controlling haemorrhage.
CASE HISTORY
The mother was 33 years old and at 34 weeks gestation in her third pregnancy, having undergone two previous caesarean sections at term. Previous anaesthesia had been uneventful and she was admitted to hospital three weeks prior to delivery because of an unstable lie and ultrasound evidence of placenta praevia and possibly ·percreta. As a result of further ultrasound review, arrangements were made for a team of specialists to be on hand for an elective delivery three days later.
After discussion of the various alternatives for management of this case and with input from the vascular surgeon and radiologist, it was agreed that it was feasible to insert an aortic balloon on the morning of the planned caesarean section.
In the imaging department an hour prior to the planned caesarean hysterectomy and under local anaesthesia, the right common femoral artery was punctured at the groin. Arteriography was performed to locate the aortic bifurcation and the renal arteries. The diameter of the lower abdominal aorta was estimated to be 15 mm. A 5 cm by 18 mm balloon on an 8.5 French catheter (CookTM) was introduced through a 10 French sheath and sited just above the aortic bifurcation. A check arteriogram was performed with inflation of the balloon to one atmosphere pressure (approximately 10 ml). This confirmed that the aorta could be occluded ( Figure 1 ). FIGURE I: X-ray showing the aortic balloon placed in the lower aorta and inflated to the size needed to occlude the aorta. The rightsided duplex ureteric system is visible, as well as part of the fetal skeleton.
The balloon was subsequently deflated. A stiff guide wire (Amplatz TM) was left in the cathc:"r to resist distal displacement of the balloon during inflation. Heparinized saline was infused into the sheath.
After the insertion of the aortic balloon and prior to induction of anaesthesia a large-gauge venous cannula was placed in each arm and a right radial artery cannula was inserted.
Routine monitoring and left lateral tilt were used and after preoxygenation, a rapid sequence induction using thiopentone 450 mg and suxamethonium 150 mg was employed. Severe bronchospasm and hypertension developed immediately after intubation but these settled spontaneously.
Probes connected to separate oximeters were placed on the great toe of each foot to allow the radiologist to determine when balloon occlusion of the aorta had occurred.
Through a subumbilical midline incision a classical caesarean section was performed through the uterine fundus and a live female child with Apgar scores of 3 and 6 at 1 and 5 minutes respectively was delivered by forceps. Oxytocin 20 Units was given intravenously. The placenta was left in situ and adhesions between the bowel and the posterior wall of the uterus were divided. The lateral pelvic wall was explored and a right duplex ureteric system which had been noted in the initial aortogram was identified. The ureters were mobilized from the pelvic brim to the bladder. Infundibulo-pelvic pedicles were ligated medial to the ovaries and a bilateral internal iliac artery ligation was carried out. Estimated blood loss to this stage was 900 m!. The blood lost up to this time was not scavenged because it was thought undesirable to attempt to scavenge blood which might be contaminated with amniotic fluid.
At this time the Hemonetics Cellsaver 5™ was activated.
The bladder was mobilized and found to be intact. The lower segment of the uterus and the cervix were replaced in their full thickness by the placenta anteriorly. At this point when major bleeding began from the base of the bladder, 2,500 Units of sodium heparin were given intravenously and the intra-aortic balloon was inflated using the same volume and pressure as for the test occlusion. The oximetric signal from the toes disappeared and bleeding ceased immediately, allowing completion of the caesarean hysterectomy and closure of the vaginal vault. After fifteen minutes the intra-aortic balloon was deflated and open venous sinuses between the vaginal vault and the base of the bladder were under-run. Six hundred millilitres of blood were retrieved by the Cellsaver and after washing 275 ml of packed cells were returned to the mother. She received no other blood or blood products intraoperatively.
Following deflation of the balloon and checking of haemostasis, drains were placed in the abdominal cavity and the wound was closed in layers. After completion of the surgery the guide-wire, deflated balloon and sheath were withdrawn and pressure was applied over the puncture site for 15 minutes. Muscle paralysis was reversed with intravenous atropine 1.2 mg and neostigmine 2.5 mg. The patient woke, was extubated without incident and transferred to the recovery room.
Postoperative analgesia was provided with a pethidine infusion.
On the following day the moderate loss of haemoserous fluid from the drain tubes was diminishing. Pain was well controlled and she received nebulized saline and active physiotherapy. The haemoglobin was 7.7 g/dl and she was given two units of homologous packed cells. Bowel sounds were present, the drain tubes were removed and she was started on oral fluids. On the following day the patient spent most of the day in the smoking area outside the hospital entrance. She was discharged home one week after the operation.
DISCUSSION
Control of massive postpartum haemorrhage often proves to be difficult and some of the measures suggested are exhausting and less than efficacious; for example, bimanual compression of the uterus. Uterine packing has been used but because the recently delivered uterus is relatively distensible it is difficult to pack it securely enough to prevent continuing haemorrhage.
Edwards et al in 1953 proposed intraluminal aortic occlusion as a means of controlling massive intraabdominal haemorrhage l2
• In 1986 Low et al reported the use of a percutaneous transfemoral dual lumen aortic balloon occlusion device for control of haemorrhagel3. Rubenstein and Wolvek confirmed its value l4 • Smith et al described the use of a double balloon technique to control post traumatic vena caval haemorrhage 1s • Yamashita has described the use of transcatheter arterial embolization, using gelatin spheres and wire coils to arrest haemorrhage post partum and in malignant disease l6 • This appears to be the first occasion on which an aortic balloon has been used in obstetrics to control intraoperative haemorrhage.
Interventional angioradiography has become a common practice in most hospitals, and radiologists have become extremely skilled at inserting arterial catheters, balloons, stents and other devices into the vascular system. The procedures are relatively quick, often require local anaesthetic only and have relatively low morbidity. Despite this woman weighing 106 kg, passage of the angiographic sheath was achieved relatively quickly and a balloon was placed in the aorta. The stiff guide-wire ensured that during inflation the balloon would not be swept down the aorta and displaced from its optimal position. Inflation of the balloon required only 10 ml of saline to a pressure of one atmosphere. The total disappearance of the capillary pulse from the toe as detected by pulse oximeter demonstrated that the aortic occlusion was complete.
The sudden diminution in blood loss at the time of inflation of the balloon catheter was dramatic. It allowed the surgeon to achieve safe haemostasis since venous ooze was the only source of the small amount of blood which accumulated in the area.
Ligation of the internal iliac arteries as a method • This case raises the question of whether internal iliac artery ligation is necessary if an aortic balloon is deployed.
Internal iliac artery ligation in older patients undergoing cancer surgery, post irradiation surgery and vascular surgery has been associated with significant complications, including perineal and bladder necrosis 20 , urinary tract fistulas 21 , gluteal necrosis 22 and paraplegia 23 • In patients aged 80 and over, the continuing patency of the internal iliac vessels appears to be of importance 24 • Reports of internal iliac artery ligation in pregnancy stress that it appears to be a safe procedure supposedly without morbidity or mortality3s. But why ligate two normal arteries which could be important in later life should peripheral vascular disease develop, if the temporary balloon occlusion of the infrarenal aorta can achieve the same result? The efficacy of haemorrhage control achieved by the aortic balloon deserves further trial in high risk obstetric patients, and experience may show that internal iliac artery ligation is not necessary.
Potential risks of inflating a balloon in the aorta are aortic rupture, dislodgment of a plaque which embolizes in a distal vessel, inability to deflate the balloon or inability to withdraw the balloon through the sheath. The risk of plaque dislodgment in a pregnant woman is relatively low. Reports of problems associated with percutaneous transfemoral insertion of an aortic balloon are scanty and most are related to the use of the larger aortic counter-pulsation balloon device. Low et al report death from ischaemic complications in a patient whose aorta was occluded for 90 minutes during the management of major trauma 26 • Provided inflation of the balloon is limited to the prescribed pressure, rupture of a healthy aorta is most unlikely, and in the hands of a competent and experienced radiologist this procedure appears to be relatively safe.
Groin haemorrhage on withdrawal of the catheter can be controlled by sustained pressure for fifteen to twenty minutes.
CONCLUSION
Massive haemorrhage associated with removal of a placenta percreta, particularly from the bladder, is a recognized hazard of caesarean section or caesarean hysterectomy. This case demonstrates that the placement of an aortic catheter with an inflatable balloon prior to surgery and its inflation during times of expected major blood loss can significantly reduce the loss of blood which occurs and can potentially reduce the maternal mortality of the surgical procedure. The benefits conferred on the mother by the technique are major in comparison with the small risks associated with the interventional angioradiographic procedure.
It might be appropriate for anaesthetists involved in obstetric services to co-ordinate the establishment of protocols for the elective management of placenta percreta based on this case report, utilizing the skills of their radiographic colleagues.
